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(54) ALKALINE BATTERY SEPARATOR AND ITS MANUFACTURE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a separator for alkaline battery which can ensure 
a high level of electric insulting function, strength, liquid-retaining 
performance, and draft iness of the active material required of a separator, by 
making the separator thin-walled, through conventionally difficult, and lowering 
the manufacturing cost of the separator. 

SOLUTION: Core-sheath composite fibers consisting of a low melting point polymer 
for sheath part and a high melting point polymer for core part are molded into a 
nonwoven fabric by the wet type manufacturing process. A nonwoven fabric of ultra- 
thin fibers is adhered to each side of the molded nonwoven fabric, and a laminated 
nonwoven fabric is accomplished, wherein the weight should be 15-55 g/m2, the rate 
of void be 40-80%, and the thickness be 0.05-0.12 mm. The resultant separator for 
alkaline battery exibits a high performance. 
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[Claim(s)] 

[Claim 1] Alkaline cell separator 40 - 80% and whose thickness it is the laminating 
nonwoven fabric which pasted up the super-thin fiber nonwoven fabric on the both sides 
of the nonwoven fabric fabricated by the wet process containing the sheath-core 
bicomponent fiber which consists of sheath section polymer of the low melting point, and 

mrp nart nnlvmpr nf a ViifrVi_rr»*=>1tinrr t-»nirtt nr\A 1 ^ _ ^ ^ rr/w»0 n*-»^J *rr\iAr*M± f\ HC 

~ ~ Jf~" " F^^J iAAW,A ** inviiui^ pviiilj U11U A ~> ^ ^ L11JL, C4J.1U VVlUttgC til <s U.V-/^~ 

0.12mm for eyes. 

[Claim 2] In the nonwoven fabric fabricated by the above-mentioned wet process, the 
weight ratio of a sheath-core bicomponent fiber is 20- 100 % of the weight, fiber other 
than a sheath-core bicomponent fiber consists of the same quality of the material as the 
core part polymer of a sheath-core bicomponent fiber, and it is the alkaline cell separator 
according to claim 1 as a sheath-core bicomponent fiber with the same configuration. 
[Claim 3] The above-mentioned sheath-core bicomponent fiber is alkaline cell separator 
according to claim 1 or 2 the length of whose is 3-20mm. 

[Claim 4] The sheath section polymer of the above-mentioned sheath-core bicomponent 
fiber is alkaline cell separator given in any 1 term of the claims 1-3 with it. [ the melting 
point lower 20-50 degrees C than core part polymer and and ] [ lower 20 degrees C or 
more than the super-thin fiber which constitutes a super-thin fiber nonwoven fabric ] 
[Claim 5] It is alkaline cell separator given in any 1 term of the claims 1-4 whose weight 
ratios of this nonwoven fabric and this super-thin fiber nonwoven fabric of a super-thin 
fiber nonwoven fabric the diameters of a sheath-core bicomponent fiber are [ 7-30 
micrometers and the eyes of those of the nonwoven fabric fabricated by the above- 
mentioned wet process ] 10 - 50 g/m2, 1-7 micrometers and the eyes of those are [ the 
diameters of super-thin fiber ] 2 - 10 g/m2, and are 1:1-10:1. 

[Claim 6] The above-mentioned nonwoven fabric and a super-thin fiber nonwoven fabric 
are alkaline cell separator given in any 1 term of the claims 1-5 which consist of a 
polyolefin fiber and are hydrophilicity-ization-processed. 

[Claim 7] 20-50 degrees C, the melting point of sheath section polymer is low, and lower 
than super-thin fiber from core part polymer 20 degrees C or more. The fiber containing 
the sheath-core bicomponent fiber whose diameter the length is 3-20mm, and is 7-30 
micrometers By mixing with a solvent, manufacturing a slurry, carrying out paper 
making of this slurry, considering as a nonwoven fabric, contacting the super-thin fiber 
nonwoven fabric which becomes both sides of this nonwoven fabric from super-thin fiber 
with a diameter of 1-7 micrometers, and heating these The manufacture method of 
alkaline cell separator of making a nonwoven fabric and a super-thin fiber nonwoven 
fabric welding. 

[Claim 8] The weight ratio of a sheath-core bicomponent fiber is 20- 100 % of the 
weight, fiber other than a sheath-core bicomponent fiber consists of the same quality of 
the material as the core part polymer of a sheath-core bicomponent fiber, and the fiber 
containing the above-mentioned sheath-core bicomponent fiber is the manufacture 
method of the alkaline cell separator according to claim 7 as a sheath-core bicomponent 
fiber with the same configuration. 

[Claim 9] The above-mentioned super-thin fiber nonwoven fabric is the manufacture 
method of alkaline cell separator according to claim 7 or 8 of carrying out the uptake of 



the melt of a polyolefine system, and obtaining it on the screen which extrudes and 
* * * * * *-izes and moves into a high-speed flow. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the separator for 
cells used for alkaline cells, such as a nickel-cadmium battery, a nickel hydoride battery, 
and a nickel zinc cell, and its manufacturing method. 
rooo?i 

L J 

[Description of the Prior Art] In recent years, per unit volume or the need over an 
alkaline cell with the high energy density per unit weight is increasing as a cell used for a 
pocket device like a portable telephone. Therefore, the attempt which thickness of the 
separator which takes charge of maintenance of the electrolytic solution which asks for 
high capacity-ization of an alkaline cell increasingly and is kept in an alkaline cell as the 
one attempt to shift prevention and the cell reaction of an insulation of the positive 
electrode of a cell and a negative electrode and the powdered active material of each pole 
is made [ attempt ] thin, and decreases the whole cell capacity is performed. 
[0003] Conventionally, the staple-fiber nonwoven fabric (nonwoven fabric which 
accumulated much fiber cut to suitable length, formed the web, and pasted up the fiber 
mutually) of a dry process which consists of nylon fiber, a polypropylene fiber, etc. as 
separator for alkali rechargeable batteries has been used. The thinning of separator comes 
to be called for and it is impossible to maintain like the above the function (for this 
function to be called solution retention) to hold the amount of electrolytic solutions 
required for making a cell reaction smooth only by making the thickness thin simply 
perform, by the staple-fiber nonwoven fabric by the conventional dry process. Moreover, 
the diameter of fiber of the fiber which constitutes a nonwoven fabric was usually 10 
micrometers or more, and the staple-fiber nonwoven fabric by the dry process had the 
large diameter of hole between fiber, and had the problem which falls when the function 
(this function is called insulation) to prevent shift of the powdered active material which 
constitutes positive [ of a cell ] and a negative electrode makes separator thin. 
[0004] although what is necessary is just to make thin the path of the fiber which 
constitutes separator by the dry process to solve this problem ~ a staple fiber 10 
micrometers or less — bulk ~ it is high, and since the debt of fiber is strong, there is a 
fault from which it becomes difficult from which to unfold fiber and to form the web of 
uniform thickness, and it becomes the high separator of cost 

[0005] The following is proposed as a method of solving these problems. In the method 
of carrying out a uptake and making it into a nonwoven fabric on the screen which 
extrudes and ******-i ze s melting polymer and moves it into a high-speed flow, two or 
more polymer nozzles are arranged on a straight line, a melt blow nonwoven fabric is 
manufactured by the melt blowing method the gas slit nozzle of the couple which forms a 
high-speed flow in the both sides of the polymer nozzle train is arranged, and this is made 
into separator. Since the melt blow nonwoven fabric consists of super-thin fiber, it can 
make voidage high and can hold more amounts of electrolytic solutions per unit volume. 
Moreover, it is effective in order to be able to secure insulation and to solve the 
aforementioned problem, even if it makes separator thin, since the diameter of hole 
between fiber can be made small. 

[0006] However, although, as for the melt blow nonwoven fabric, the diameter of fiber is 



**-ized, molecular orientation and crystallization do not progress so much, but have the 
fault to which it becomes low-molecular orientation and low crystallinity compared with 
the fiber by which spinning extension was usually carried out by law, and own intensity 
of fiber becomes low. Moreover, fiber orientation is carrying out orientation not only in 
the flow direction of a machine but in the right-angled direction and the thickness 
direction also as a nonwoven fabric, and since it is comparatively random, it also doubles 
and has the fault that mechanical strength will become low further. Having added tension 

in th#» rlirp»r*ti rm nf rnntaminotinn fr\ cpnarotrvr at tVno nrnppcc anrl tVn=» oll^olino r»/=»1 1 

separator which consists of only strong low melt blow nonwoven fabrics having un- 
arranged [ which separator cuts ], although there was a process which sets like the erector 
of an alkaline cell, inserts separator into a positive-electrode board and a negative- 
electrode board, and is involved in in the shape of a whorl. 

[0007] Although what is necessary is just to increase eyes to raise the intensity of a 
nonwoven fabric generally, when thickness of separator is fixed, the increase in eyes will 
make the voidage inside separator fall, and will spoil solution retention important as a 
performance of separator, and permeability (function for which the oxygen gas which 
occurred in the positive electrode is smoothly moved to a negative electrode at the time 
of charge of a cell). Moreover, the rise of eyes leads to the rise of a manufacturing cost, 
and is a problem in a melt blow nonwoven fabric especially with a high manufacturing 
cost. Thus, although the insulation between plates and the solution retention of the 
electrolytic solution are maintainable if separator with thin thickness is made using a melt 
blow nonwoven fabric, on the other hand about intensity and permeability, there is a fault 
to reduce. 

[0008] In order to solve the fault of this melt blow nonwoven fabric, carrying out a 
laminating to other nonwoven fabrics or textile fabrics is proposed by JP,60-9056,A, 
JP,61-281454,A, JP,2-49350,A, JP,5-174806,A, JP,5-314961,A, etc. 
[0009] By making a polypropylene super-thin fiber nonwoven fabric (0.01-0.05d) and an 
alkali-proof synthetic-fiber nonwoven fabric (0.5-5d) into lamination two-layer structure, 
it excels in solution retention and the separator which can maintain intensity is proposed 
by JP,60-9056,A. However, in this invention, permeability is hardly improved. 
Independent or the separator excellent in insulation and permeability is proposed by 
JP,61-281454,A by making textiles etc. rival in the super-thin fiber nonwoven fabric 
which carried out the laminating. However, the thickness of the separator of this 
invention is 0.3mm or more, and is not premised on thick thin separator. By making into 
lamination two-layer structure the melt blow super-thin fiber nonwoven fabric and the 
alkali-proof synthetic-fiber nonwoven fabric which used hydrophilic polymer, solution 
retention maldistribution-ization is prevented in JP,2-49350,A, and the separator which 
maintained intensity is proposed. However, an improvement of permeability is not made 
in this invention. 

[0010] The separator which made the melt blow super-thin fiber nonwoven fabric bear 
insulation, and made the stream interlaced nonwoven fabric bear permeability is proposed 
by JP,5-174806,A by making into lamination two-layer structure by thermocompression 
bonding what performed stream interlaced processing to the melt blow super-thin fiber 
nonwoven fabric and the melt blow super-thin fiber nonwoven fabric. However, it has the 
technical problem that this invention becomes very [ in cost ] high since a melt blow 
super-thin fiber nonwoven fabric has high energy cost and productivity is also 



overwhelmingly inferior in it compared with a synthetic-fiber nonwoven fabric. The 
separator which has improved permeability and the dryout phenomenon (phenomenon 
sucked up by the electrode of the porous structure which the electrolytic solution 
currently held in separator adjoins according to capillarity) is proposed by the JP,5- 
3 14961 ,A official report by carrying out the laminating unification of a nylon system 
melt blow super-thin fiber nonwoven fabric and the thick (1.5d-2d) nonwoven fabric of 
the diameter of average fiber. However, since this invention is using the nylon system for 
the separator quality of the material* it has the technical problem that self-discharge 
increases in a nickel hydoride battery. 
[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the nonwoven fabric 
by the conventional dry process, when it was going to secure insulation and solution 
retention, thickness was never able to be made thin. Moreover, since it is extremely 
inferior in intensity and permeability and is inferior also in a manufacturing cost, the melt 
blow nonwoven fabric proposed in order to secure insulation and solution retention as 
mentioned above is hardly put in practical use. Moreover, the field of a performance and 
a manufacturing cost of the laminating unification with the nonwoven fabric according 
only both advantage to an above-mentioned melt blow nonwoven fabric and a dry 
process is still inadequate for an energize sake. 

[0012] this invention pushes further the laminating unification with a super-thin fiber 
nonwoven fabric and a nonwoven fabric, with the above-mentioned conventional 
technology, it performs the thinning of the separator which could not be accomplished, 
reduces the manufacturing cost of separator, and aims at offering the separator which can 
maintain insulation, intensity, solution retention, and permeability on high level. 
[0013] 

[Means for Solving the Problem] this invention is the laminating nonwoven fabric which 
pasted up the super-thin fiber nonwoven fabric on the both sides of the nonwoven fabric 
(a nonwoven fabric is only called hereafter) fabricated by the wet process containing the 
sheath-core bicomponent fiber which consists of sheath section polymer of the low 
melting point, and core part polymer of a high-melting point, and eyes are [ 15 - 55 g/m2 
and voidage ] the alkaline cell separator whose thickness is 0.05-0. 12mm 40 to 80%. 
[0014] Here, a wet process is the method of fabricating a nonwoven fabric by making 
solvents, such as water, distribute fiber, making it the shape of a slurry, and carrying out 
paper making of this slurry. Thus, the manufactured nonwoven fabric does not have a 
shade in existence of fiber, and its homogeneity is very high. This is because fiber 
distributes uniformly in a solvent. Therefore, when this nonwoven fabric is used as 
separator, a very high performance can be shown in insulation, intensity, solution 
retention, and permeability. 

[0015] The dryness process was required after paper making, and the conventional wet 
process had troubles, like the manufacturing cost of a nonwoven fabric becomes high, or 
fiber twined, when mixing fiber in a solvent and making it the shape of a slurry. It was 
rare to use a wet process for such a reason at manufacture of the nonwoven fabric as 
separator compared with a dry process. However, these troubles are improved by 
progress of a manufacturing technology in recent years, and a homogeneous high 
nonwoven fabric can manufacture now easily. 

[0016] As the manufacture method of nonwoven fabrics other than a wet process, dry 



type, a span bond manufacturing method, etc. are mentioned. Intensity is enough, and a 
manufacturing cost is also a low and that of the nonwoven fabric by the dry process is 
desirable as separator. However, the shade of fiber comes to be conspicuous when eyes 
were lowered, i.e., the thickness is made thin. It is becoming impossible therefore, for the 
nonwoven fabric by the dry process to fully fill the demand in the present condition that 
the thinner thing as separator is called for. Moreover, since the shade of fiber is not 
violently uniform, the nonwoven fabric by the span bond manufacturing method is not 

[0017] In addition, in this invention, although a nonwoven fabric is manufactured by the 
wet process, a super-thin fiber nonwoven fabric may be manufactured not only according 
to a wet process but according to a dry process or a span bond manufacturing method. 
The manufacture method of this super-thin fiber itself has the desirable method of 
carrying out the uptake of the melt of a polyolefine system on the screen which extrudes 
and ******-izes ^ mov es into a high-speed flow. Since homogeneity is high, the super- 
thin fiber manufactured by this method can be uniformly manufactured, even if it is the 
low super-thin fiber nonwoven fabric of eyes. 

[0018] In order that thickness may be 0.05-0. 12mm and may secure sufficient intensity, 
the eyes of the separator of this invention are 15 - 55 g/m2 need. The amount of a low 
case of fiber becomes less [ these eyes ] than 15 g/m2, and it becomes impossible to 
secure intensity required as separator. On the contrary, when eyes are higher than 55 
g/m2, the amount of fiber increases too much and it has a bad influence on permeability. 
In order to maintain insulation, solution retention, permeability, intensity, etc. of 
separator with the high level, this invention makes the voidage 40 - 80%. Furthermore, 
you may be 45 - 75% preferably. The thickness and the eyes of separator can be chosen 
as above-mentioned within the limits in consideration of the kind of cell, and a use. 
[0019] If the path and eyes of fiber to constitute are fixed, the intensity of separator 
originates in own intensity of fiber and the bond strength of fiber. In order to raise 
solution retention, making thickness of separator thin, it is necessary to make the eyes 
small. However, the intensity may be insufficient if the eyes of separator are made small. 
Then, since this invention maintains the intensity, making eyes small, it makes the fiber 
of a nonwoven fabric weld and makes a nonwoven fabric and a super-thin fiber 
nonwoven fabric weld further. 

[0020] In this invention, the fiber which contains a sheath-core bicomponent fiber as a 
material of a nonwoven fabric is used. The sheath section polymer of a periphery is [ the 
melting point of this sheath-core bicomponent fiber ] a low thing from the core part 
polymer of a core. It becomes possible to carry out melting only of the sheath section 
polymer by this, without affecting core part polymer. That is, core part polymer is used 
for this invention as a skeleton which maintains the configuration of a nonwoven fabric, 
and sheath section polymer is used for it as adhesives of fiber. Therefore, the separator of 
this invention can raise only the intensity, maintaining thickness and voidage at the time 
of the fabrication. 

[0021] In addition, especially the ratio of the core part polymer and sheath section 
polymer in a sheath-core bicomponent fiber is not limited. When the ratio of core part 
polymer is high, the intensity of a nonwoven fabric becomes high. 
[0022] It prevents that the active material in an electrode enters into separator, i.e., it is 
for raising insulation to put a nonwoven fabric and to make a super-thin fiber nonwoven 



fabric exist like. Since a super-thin fiber nonwoven fabric has the internal small hole, an 
active material cannot enter freely into it. If this active material passes separator and 
reaches to a game, it will become impossible to use it as a cell, and will become a life. 
Then, a super-thin fiber nonwoven fabric is pasted up on the both sides of a nonwoven 
fabric, and reinforcement of a cell is attained. However, since a super-thin fiber 
nonwoven fabric has the small hole of the interior, and permeability is bad and weak in 
intensity, it also has the feature of the intensity of a nonwoven fabric tending to run short 
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consideration of the feature of a nonwoven fabric and a super-thin fiber nonwoven fabric, 
it is necessary to adjust those ratios suitably. 

[0023] Moreover, the weight ratio of a sheath-core bicomponent fiber is 20- 100 % of 
the weight, fiber other than a sheath-core bicomponent fiber (auxiliary fiber is called 
hereafter) consists of the same quality of the material as core part polymer, and, as for the 
nonwoven fabric of this invention, it is desirable that it is the same configuration as a 
sheath-core bicomponent fiber. A sheath-core bicomponent fiber is used in order to make 
sheath-core bicomponent fibers, a sheath-core bicomponent fiber, auxiliary fiber and a 
sheath-core bicomponent fiber, and super-thin fiber weld. However, it compares with the 
fiber from which it is generally expensive and the intensity was also manufactured only 
by core part polymer, and a sheath-core bicomponent fiber is a low. Therefore, it does not 
necessarily need to be 100 % of the weight, weld between fiber is possible for the weight 
ratio of the sheath-core bicomponent fiber in a nonwoven fabric, and if separator is the 
grade which can obtain required intensity, it is enough. 

[0024] Moreover, although especially auxiliary fiber is not limited, it is desirable for it to 
be mixed in a solvent together with a sheath-core bicomponent fiber, and to be made a 
slurry. In this case, as for the configuration of auxiliary fiber, it is desirable that it is the 
same as a sheath-core bicomponent fiber so that a sheath-core bicomponent fiber and 
auxiliary fiber can distribute uniformly in a slurry. Furthermore, as for auxiliary fiber, it 
is desirable that it is the same quality of the material as core part polymer. This is for 
raising an adhesive property with sheath section polymer, and making auxiliary fiber 
itself bear fixed intensity. 

[0025] In addition, in a wet process, in order to raise the dispersibility of the fiber in a 
slurry and to manufacture a uniform nonwoven fabric, as for a sheath-core bicomponent 
fiber and auxiliary fiber, it is desirable that length is 3-20mm. When this length is shorter 
than 3mm, a debt of fiber decreases too much and the intensity of a nonwoven fabric, i.e., 
the intensity of separator, becomes less insufficient. If this length becomes longer than 
20mm on the contrary, since it will be hard coming to agitate fiber in a slurry equally, it 
is hard coming to manufacture a uniform nonwoven fabric. 

[0026] As for the sheath section polymer of this sheath-core bicomponent fiber, it is more 
desirable than core part polymer that the melting point is low 20-50 degrees C, and lower 
than super-thin fiber 20 degrees C or more. That is, these can be made to paste up 
namely, weld by heating to the temperature which only this sheath section polymer fuses 
when melting temperature makes low polymer the sheath section most, without changing 
the voidage of a nonwoven fabric and a super-thin fiber nonwoven fabric etc. 
[0027] As the concrete method, through and the thermocompression bonding fabrication 
method which carries out [ the method ] heating pressurization and is made to weld are 
mentioned between the heated calendering rolls in the laminating nonwoven fabric piled 



